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NOVEL HETEROGENOUS AND MAGNETICALY SEPARABLE CATALYSTS 
FOR SELECTIVE AND ENANTIOSELECTIVE ORGANIC 
TRANSFORMATIONS 
 
A brief description of the chapters in the thesis is outlined below: 
Chapter 1 Chapter 2 Chapter 5Chapter 3 Chapter 4
Section BSection A
THESIS
 
CHAPTER-I, describes the various catalysts/process options available for an industrial 
chemist to effect different organic transformations. It includes a brief introduction of 
homogeneous catalysis, heterogeneous catalysis, asymmetric catalysis, nanomaterials and 
nanocatalysis. The need and development of cleaner and greener alternative technologies 
using truly heterogeneous catalytic systems in the synthesis of pharmaceuticals and fine 
chemicals is described.  
CHAPTER-II, describes the design and development of nanocrystalline copper(II) oxide 
for the  N-arylation of heterocycles with iodo-, bromo-, chloro- and fluoroarenes to afford 
N-arylheterocycles with good yields under ligand free conditions (Scheme 1). The 
catalyst is recovered by simple centrifugation, and the efficiency of the catalyst remains 
almost unaltered even after several cycles. 
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CHAPTER-III, describes the preparation, characterization and catalytic application of 
nanocrystalline magnesium oxide supported molybdenum acetylacetonate catalyst 
(MoO2(acac)n-NAP-MgO) in the oxidation of primary and secondary alcohols to the 
corresponding carbonyl compounds in the presence of molecular oxygen (Scheme 2). The 
MoO2(acac)n-NAP-MgO catalyst was characterized using several techniques, including 
XRD, XPS, AAS, TGA-DTA and IR.  
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The catalyst was synthesized by treating MoO2(acac)2 and nanocrystalline 
magnesium oxide (NAP-MgO) in dry THF under nitrogen atmosphere. The exchange 
capacity of MoO2(acac)2 on various MgO supports showed that the maximum amount of 
MoO2(acac)2 is loaded on NAP-MgO when compared to other MgO samples. This is 
attributed to the presence of large surface ionic charges on NAP-MgO.  
CHAPTER-IV, describes the use of magnetically separable copper ferrite (CuFe2O4) 
nanoparticles for the asymmetric hydrosilylation of ketones to chiral secondary alcohols. 
The chiral alcohols were obtained in moderate to good yields and excellent enantiomeric 
excess (ee) at room temperature using (S)-BINAP as a chiral auxiliary and PMHS as the 
stoichiometric reducing agent (Scheme 3). The catalyst was magnetically concentrated 
and reused for several cycles with almost consistent activity. 
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CHAPTER-V is divided into two sections. Section A describes the catalytic activity of 
copper ferrite nanoparticles (CuFe2O4) in the three component coupling of aldehydes, 
amines and alkynes to generate propargylamines without using any co-catalyst or 
additive (Scheme 4). The feasibility of repeated use of CuFe2O4 was also examined. After 
each cycle, nanoparticles were magneticaly separated, washed, air-dried and used directly 
for the next cycle of reaction without further purification. No significant loss of catalytic 
activity was observed for CuFe2O4 in A3 coupling reaction.  
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In Section-B, an efficient method was developed for the synthesis of 5-substituted 1H-
tetrazoles by the [2+3] cycloaddition of trimethylsilyl azide to organic nitriles using 
magnetically separable and reusable copper ferrite nanoparticles as catalyst (Scheme 5). 
Among the different solvents tested DMF and DMSO provided moderate yields. The 
yield of the product improved significantly when a mixture of DMF and methanol (9:1) 
was used as solvent. The catalyst is magnetically separated and reused for several cycles 
with a slight decrease in activity. 
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